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(54) LACTONE DERIVATIVE HAVING NPY ACCEPTOR AFFINITY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the subject 
novel lactone derivative that has a specific chemical 
structure and the affinity to a neuropeptide Y (NPY) 
acceptor and is useful as a preventive and therapeutic 
agent for a. variety of diseases in which the NPY 
acceptor participates, particularly as a antiobestic drug 
or the like. 

SOLUTION: This novel compound is represented by the 
formula [X is OH, (substituted)lovyer alkoxy; Y is OH, a 
(substituted)lpwer alkoxy; Y is OH, a (substituted)alkoxy, 
a (substituted)acyloxy; X and Y may incorporate to be O, 
S, NR (R is H, a lower alkyl or the like) or CH2; R1 and 
R2 are each H, a (substituted)alkyl, a (substituted) 
arylcarbonyl or the like; R3 and R4 are each H, a 
halogen; R5 is H; R6 is OH, R5 and R6 may incorporate 
to form C=0 or the like; R7 is H. OH; R8 is H, OH, amino, 
a halogen or the like; R9 is H, R8 and R9 may 
incorporate to form a single bond; R10 and R11 are each 
H, OH or incorporate to form O; RI2 is a lower alkyl] and 

may be its salts or hydrate. These compounds are useful as a preventive or therapeutic agent 
for a variety of diseases in which the NPY acceptor participates, particularly as a antiobestic 
drug or the like. 
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Alerting Abstract JP A 

NOVELTY - A lactone derivative (I) is new.. 

DESCRIPTION - A lactone derivative of formula (I) and its salts or 
hydrates are new. 
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X= OH or optionally substituted lower 

alkoxy; 

Y= OH, or optionally substituted lower 

alkoxy or acyloxy; 

X + Y= 0, S, N(R). or CH2; . 

R= H or optional ly substituted lower 

alkyl; 

. R1= optionally substituted lower alkyl, 

arylcarbonyl or aralkyl , or H; 

R2= - optionally substituted lower alkyl, 

lower alkenyl , arylcarbonyl or 
. aralkyl , or H; 

,R3= H or halo; 

R4= H or halo; 

R5= H; ' . ... 

R6= . OH; or 

R5 + R6= oxo or optionally substituted 
imino; 

R7= ^ H or OH; 

R8= H, OH, amino or halo; or optionally 

substituted lower alkyl, lower 
alkoxy, lower alkylthio, lower 
-.' alkylamino, aryl ami no optionally or 
arylthio; or 

R.7 + R8= bond; 

R9= H; or 

R8 + R9= bond;- 

;R10= H or OH; . 

R11= H or OH; or . 

RIO + R1l= bond; and 

R1 2= lower alkyl: 

INDEPENDENT CLAIMS are. given for: 

_ 1.a microbe of 
Memnoniella genus which can produce (I); 'and 
2. preparation of (I.) in which the above microbe is cultured and (I) is 
separated from the resultant culture and purified and then chemically 
modified as required. 
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. ACTIVITY - Anorectic. 

MECHANISM OF ACTION - Neuropeptide Y receptor antagonist. 

USE - For the prevention and treatment of diseases interpositioned by a 
neuropeptide receptor, and the treatment of obesity. 
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#5>J4, *^®(Men3noniella subsimplex RF-10104; 

itbi*3#, ±m&mi±4ix.¥±m 

&ffiW3Z&HZl 9 9 8^1 2 8 1 4 B^ffc. 

FE RM P - 1 7 0 7 9)(Di#^?£ttiJC NPYSt 

*b-£fe (y 5-0 2-B*iJ:tl ? y 5-0 2-C) Sr^gf 
Lfc. y 5-0 2-BcO{fc;^«3iW:I R.MS.NMRtf 

fehtc. y 5-0 2-Ctc:oV>-rW:, y5-0 2-B t 
f*~><t. >>pyyft, fcKndf-Xfc, o-7vi^/w 

ib, o-Ti/Mk. N-Ww^Hb. rsyfb. 
*b, *=¥e^Aflj, /Mb, 7;v^f^k« 
/Mb, r-V^ttto. f^iZ-zHtin^y^ 

fb, i^X/Kt»7J0*^. ii^KJS, .^a-^— T'Mb, 
Tw^teWS:##l^{b^S:^St-a-figT't-5 0 
ixS„ ±SEf§HcRF- 1 0 1 0 4 ©S^Wtt«H:J&lT(0 

rUtti. o~3. Sum, MmtiW-m. £SBfl&a><b& 



(5) 
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y, Mt5„ 5HE^ffi»;t¥£ u 
orft-f-*,, i@>!r^^ifi«2~5*fflfla^e > ^y, i^s 

7 0~1 2 0 ltJ|*3. 0~3. 5 m, R&JJ-y — 

KiLT5-~8«K*-Sft, i*<D7^77^ Kfcfc, 
/i nix rtJ 5~6 u mT**V — T'fe^bBt 

o~8: o nm<Dmma»hm.mm<o^.ms^ 
it:~3 5tc)3SH-e^Wb. ±WMaifia«i 7~2 

Tt, 4>^^iaftli2 2. 5"C~2 7'C-Cfeofc 

'ijT/5>W^tttt5riC^[ 1 ) Dermatiaceous Hyphomycete 
20 s 1971 by M. B.Ellis: Commonwealth Mycological Inst 
itute Kew, England;. 2) More Dermatiaceous Hyphomy 
cetes 1976 by M.B.Ellis: Commonwealth Mycological 
Institute Kew, England ; 3 ) Mycological Papers No. 
78: 1960 Deighton F. C. : CAB INTERNATIONAL] |CfBi£ 

7 *S"s"f\/-!7 XMemnoniella subsimplex (Cooke) D 
eightontro^bfco 
[0009] *:-fb-g-fe(4N P Y§:®mz.tt X^XWto&Z: 

V\ ^<Ot^^tt x NPY-Y5S^f->l*L.rrV^=r 

=^ hf^ffl**-t-{b^fet#«Ei-5 0 iot, ^b-g-fe 
L-r^ffl $fv#5« ^b-s-^tt t h z^ismm 

-TS^g", ii^*50. 0 5~1 0 Omg/k g/BT'fc 
y, $?* L < ttift 0 . l~10mg/kg/HT-fc5. 
^SPlS4-W^H:, iiS^JO. 0 0 5-1 0mg/k 
g/B-Cfoy, #£L.<fcMS)0. 0 1-lmg/kg/ 

so B-efcio i b i i=j~S0K#i7-ci8:-§-l^u£ A 
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[0 0 10] 

[Jg||] ^^i?y>- 6. 0%, ffrzi-* 3. p 

%. mm*m& (gp-su 3. p 

%; xKy^h^ (Mtt. .B**aH*5ft^|t)' 0. 5 

%, s»r^*v5r^ • 7-*« o. oi% v . mtr 
hv*j»o. 1%; *a* ( p h ft^tty- io; 

»au 12 it. 3 o^mmmvito ^<omm^ 

*BI i tfc^Sry U i 0 

0 m L l^iiS Lfcffi 4 m L Sr^t Sl@7 0mm, S 
5^180 mmx% 2 3 10 0 FiBM £ 5 .£*To 

HSfcH] 7 2 0*5>©*«»Tfflc^3i^y— ^2. ■ 
L-SrJn*. 1 0 ^lWBttlLfc. » 

8M8U #^n/c7KSi-n-^^y— A-&7 0 0mL*D 

3 0 0mL(On-^y-;^MS^ n 

[^Bt-»S4] ftttWfel 7. 8g<D-g&l0. 9g£ 

7 n^r (M e r c k K i e s e 1 g 30 

e l 6 0, 7 0-2 3 0mesh, 15 0,g, h—^> 
*V>-T±h>=3 : 1) Jc±V»»»»U" ^ft® 
»2 0 5mgW: 6 UKaWHPLC. (YMC O 
DS AMI 2 0, 2 5 i . d . X5 0 0mm, Tir * 
^ K9^-*= 3 5 : 6 5 ) \C X 0:#«»»U y 5 - 
0 2-B (1 1 5mg) *5«fctFy 5-0 2-C (1 7m 
g) £#fco . 
[0011]. 

[ft 3] 




40 



y5^2-B y5 02-C 



[y5-02-B] 

&#: ttfeRttSiB 

n — ^3r1*->\ TklC^F® so 



(6) 

i0 

[a] D 25 -231.9 0 (C=1.0,CHC1 3 ) 
ESI-MS (m/z) 339[M+Na] + ,315[M-H]" 
HR FAB-MS (m/z) calcd. for C 18 H2()05Na : 339.1209 - 

found : 339.1203 
1H NMR: 5 (600 MHz, CDCI3) 

1. 28 (3H, d, J=6. 0Hz) 1. 71 (1H, m) 1. 83 (1H, m) 2. 07 (1H, br. 
d: J=15. 6Hz)2. 45 (1H, m)2. 83 (1H, Dr. d, J=18. 6Hz)3. 20(1 

H, m) 3: 52 (1H, d, J=18. 6Hz) 4. 02 (1H, d, J=18. 6Hz) 4. 94 (1H, 
m)5. 50 (2H, m)6. 19 (1H, d, J=2. 4Hz)6. 25 (1H, d, J=2. 4Hz)6. 
39 (1H, d, J=15. 0Hz)6: 67 (1H, s)6! 95(1H, ddd, >15. 0, 5. 4, 
5. 1Hz)12.33(1H, s) 
13C NMR: 5 c(150 MHz, CDCI3) 

20. 6 (q) 22: 2 (t) 30. 3 (t) 33. 9 (t) 41. 6 (t) 70. 3 (d) 103. 0(d) 
113. 0 (d) 115. 8 (s) 125. 0 (d) 129. 7 (d) 131. 8 (d) 136. 4 (s) 14 
5. 5 (d) 161.. 1 (s) 165: 1 (s) 171. 7 (s) 195. 4 (s) 
Bfcjk : 167-169 *C 

IR:v max (CHCl 3 )cm-l :3581, 3377, 2978, 1731, 1710, 162 
2,1595 

UV:* max nm(e)(Me0H):225(1147p)243(10540)300(757 
0)333(7210) 

(0. 01NHC1) : 226 (11300) 242 (10460) 301 (7430)328(6980) 
(0, 01N NaOH) :251 (10500)362(19540) 
[0012] [y5-02-C] 

n&mm . 

^^tt: . ■? ci n sfc/V-A, jvzc— tvK g^^^r 
/K T;fc h >\ / — n -^3r1J->\ * 

[a ID 28 -43.5 ° (C=0. 66, CHCI3) 
ESI-MS (m/z) 341[M+Na] + ,317[M-H]~ 
HR FAB-MS (m/z) calcd. . for C 18 H 2 205Na : 341. 1365 

found : 341.1357 
1H NMR: 5 (300 MHz,CDCl 3 ) 

I. 21 (3H, d, J=6. 3Hz) L 29 (2H, m) 1. 62 (6H, m) 2. 35 (2H, m) 3. 
62 (1H, d, J=19. 2Hz) 4. 19 (1H, d, J=t?. 2Hz) 5. 10 (1H, m) 6. 24 
(lit d, J=2: 4Hz)6. 35(1H, d, J=2. 4Hz)6. 58(1H, d, J=15. OH 
z) 6. 99 (1H, ddd, J=15. 0, 8. 1, 6. 3Hz) 12. 20 (1H, s) 
13C NMR: 5 c(75 MHz, CDCI3) . 

20. 9 (q) 23. 1 (t) 25. 2 (t) 26. 0 (t) 30. 3 (t) 34. 6 (t) 42. 2 (t) 7 J 
0. 5 (d) 103. 0(d) 112. 5(*0 112. 5 (s) 129. 5 (d) 136. 6(s) 149. 
6(d)160.3(s)165.0(s)170.5(s)194.2(s) 
IR: v max (CHCl3)cm"l: 3582, 3379, 2979, 1732, 1642, 162 
2, 1594 

\N:X max nm( t ) (MeOH) : 227 (12400) 245 (10770) 304 (587 
0)330(5490) 

(0. 01N HC1) : 228 (12400) 246 (sh, 10700) 306 (5460) 330 (50 
50) 

(0. 01N NaOH) : 251 (1 1400) 369 (17580) 

[ooi 3] mmm2 
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[«»] ^ytyy6. o%, *3. o%. K 

(gp-sl, SJSSJStt^tt) 3. o%; 

o. i%*»zk ( P H7. oicm. *ittfey— ) 
u.niu 3 0#ra«Hbfco r<o«%jc *A 

Jz^zcy ^i/ls-fV? * RF-1010 4t*03j5^ 

Jfejcl 6 0 bmL«tSgSbfc^4mL^aU fi«7. 
Omm. S£l 8 OEHB-C, 2 3t l OBKitpS 

Cttffl] 7 7^=2 0'0^©»t»iT»tt; 2 0LO 

RMM^tt KAN1-5S) «:JBV\ «»B»2 7L 
^*»fc.^j^27Lt/W5*«U'7t 

^31^fflii«l (KWit^BI«t*S#tt, KANl 5 

TvuJIfciMEMB U l. 5 L fc Lfc 0 MMfclfc 
* l L' t U OTft 'l»*^Jl «r»«H«C U 

L> 4 6. 4g©^-^l«Illl»S:#feo 
[^LRI'-fltCa #bHfca»ffl»"4 6. 4gt 5 0m 
LCOg^^^-C^U. 0 (70-23 

jjy J\ ; 5 cm. g$ ; 7 5 cm) fffflfc' 

3i^T?^ ovF U 3 L £«ffi«S8 U . 3 

®Z2. 5gSrT^h^hy^/* (4 5/5.5) 15 

OmLtC^U 3^^;W7 5C18-OPNSr2 

Kgt»UcW7A (rt^ ; 8 cm. g£ ; 8 0 c 

m) £#V\ ^KtS ; r^h^ hy^/* (4 5/5 

5) . 2££ ; 6 0mL/^P^ h£rfTofc 0 9 0m 

L/7 7^>3^ffiU 7^VayNo. 74- 
. OB 

NaBH4 
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* 9 6 ( 2070m L) O#$bSl#£#fc 0 ®JEE2gSSb 

/uJiSr^JKHURLfc- 'J^S^St^ h y *A «*) 

«EETSMSS£BU *i«>7t bVMm 

3g)Wlfc..S"bl:, WftHETlMtwO, '>*: 
<?>Ti? h i=- S V Mz&MM &n •' Scg-T ^ i £ Ki* 

9. &:RGDy5-02-B(3 7 2mg)£#*: 0 
[0014] 3 
> 1^4] 



AcOEt 



Ilz/Pd-C 



OH 0 



AcOEt 



y5-02-B 



THF 



(1) 4fc-£fey5-02-B (10 mg, 0.0316 mmol) (Dffe&t*.*? 

(5 mi) mm\z.s s<7i?$j*mm(sm)*MZ-> 

20 jESffibfc^S^»ffiHPLC(SymmetryPrepTM Cis,7#ia 

7. 8 i. d. X150 mm, 40 % CH 3 CNaq. ) ^HtflfK Ufr£$i 1 
(9 mg,89 %) Sr#fc 0 

ESI-MS (m/z) 343[M+Na] + ,319[M~H]" 
1H NMR: 6 (300 MHz,CDCl 3 ) 

1. 26 (3H, d, J=6. 3Hz) 1. 32 (4H, m) 1. 58 (2H, m) 1. 66 (2H, m) 1; 
90 (4H, m) 2. 80 (2H, m) 3. 65 (1H, d, J=18. 0Hz) 4. 05 (1H, d, J=l 

8. 0Hz)5. 11 (1H, m)6. 29 (1H, d, J=2. 4Hz)6. 35 (1H, d, J=2. 4H 
z)7.96(lH,s)12. 79 (1H, s) 

so IR: v max (CHCl 3 )cm-l: 3582, 2933, 1728, 1622 

(2) ft^y5-02-C (10 mg, 0.0316 mmol) <Dgt&^ 
IV (5 na-)'WKIC. ><75?!>A*aK2.5 mg)*JWx:. * 

Mff Sffi bfc^S^®ffiHPlX:(SymmetryPrepTM C 18 ,7/i 
m, 19L (L XlSOmm, 40% CH3O*aq.0 y^W^^ \sQCa*& 1 
(9.2 mg,91 %)&mtio 
[0 0 1 5] ^JS^J4 
* ( U£S] 

on ou - on 



no 





o" 



ft^^y5-02-B (6 mg, 0.0189 mmol) COTHF (2 ml) 
IC, b9 i>A(1. 0 mg, 0.029 mmol)^*q 

fc^^ ^ i^tfiHPLC (SynsnetryPrep™ C 18 , 7^ m, 19i. d. X15 
Omm, 50 % CH 3 CNaq. ) T^SIMK l^it^ 2 (3. 0 mg, 50 



%) t 3 (2. 2 mg, 36 %) ^#fc c 

Ut&®2] . "* 

ESI-MS (m/z) 343[M+Wa] + ,319[y-H]". 

1H NMR: 5 (300 MHz, acetone-dg) 

1. 18(3H, d, J=6. 3Hz) 1. 29(1H, m) 1. 56-1. 76(3H, m) 1. 80-1. 
92 (4H, m)2. 48 (2H, m)3. 43 (1H, d, J=17. 4Hz)3,78(lH, d, J=l 
7. 4Hz) 4. 89 (1H, m) 5. 01 (1H, o) 5. 26 (2H, m) 6. 20 (1H, d, J=2. 
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4Hz)6. 25(1H, d, J=2. 4Hz)8. 10(1H, s)8. 78(1H, s) 
IR: vmax(CHGl 3 )cm-l:3595 f 3421, 2932, 1730, 1692,1627, 
1600 

Ms** 3] 

ESI-MS (m/z) 343[M+Na] + ,319[M-H]- 
1H NMR: 5 (300 MHz, acetone-dg) 

1. 20 (3H, d, J=6. 3Hz) 1. 29 (2H, m) 1. 52-1. 71 (3H, m) 1. 75-1. * 

yS-02-B : ^ 



^*^y5-02-B (5.1 mg, 0. 016 mmol) (O^ P P^^^ 
(2 ml) .JWKte* m-^n ai§^ft§^(8.3 mg, 0.038 mm 
ol) . mfcfcM-r h y ^ ^ (3. 2 mg, 0. 038 mmol) £#P 

Jfc. MJES^ tfcaS^a^HPLC(SymmetryPrepTM Ci 8 , 20 IR: v max (KBr) cm"! : 3301, 2973, 1731, 1702, 1619, 1589, 14 

7/zm, 19 i.d.X150 mm, CH 3 CN-H 2 0 gradient) -^ftfifH 55 

UfrS^ 4 (1.1 mg, 21 %) £#fc e * [0017] MMM 6 

Hfrfr*4] : * '[^71 



y5-02-B . 




ft**y5-02-B (5.1 mg,0.016 mmol) ^hp^^V , *10(1H, s)6. 44(1H, dt, J=15. 3, 1. 8Hz)6. 47(1H, s)6. 99(1H, 

(3 ml) jS&Kl, N-^p^^'>^ ^ K(4..3 mg,0.02 30 ddd, J=15. 3, 5. 4, 5. 1Hz) 13. 2 (1H, s) 

4 mnK>l)&»X.. ^M^9^fflS»b/t 0 S^^tKtKI?: IR: v max (CHCl 3 )cm-l: 3495, 2977, 1731, 1640, 1606, 1590 

j*U mfctimtrhV VJ±X*1&mVtc 0 MJBgagLfcB. ESI-MS (m/z) 495[M+Na] + ,472[M-H]" 

S^^ftHPLC(SymmetryPrepTM Ci 8 , 7/xm,19 i. d. X150 m . 1H kSR: d (300 MHz^DCl^ 

m,CH 3 a^H 2 0 gradient) T^i«Stft^ 5 (3.6 mg, 5 1. 30 (3H, d, j=5. 7Hz) 1. 78 (2H; m) 2. 10 (1H, m) 2. 32 (1H, m) 2. 

- 7 %)Hb£^6(3.3 mg,43 X) -£#?c 0 84(lH,m)3. 20(1H, m)3. 86(1H, d, J=18. 3Hz)4; 00(1H, d, J=l 

8.3Hz)5. 15 (lH,m) 5.40 (1H, m) 5.57 (lH,m) 6.37 (lH,d,J=l 

ESI-MS (m/z) 417[M+Na] + ,393[if4i]- 5. 6Hz)7. 07(1H, d, J=15. 6Hz) 

. 1H NMR: 8 (300 MHz,CDCl 3 ) IR: v max (CHC1 3 ) cm" 1:3480, 2981, 1730, 1641, 1600, 1580 
, 1.26(3H ) d,J=6.3Hz) l.68(iH,m)1.82(lH,m)2.05(lH,m)2. 40 [ 0 0 1 8 ] %Vm 7 

42(lH,m)2.84(lH,br.4^ I^ 8 1. 

J=18. 9Hz) 4. 03 (1H, d, J=18. 9Hz) 4. 89 (1H, m) 5. 50 (2H, m) 6. ★ 

\ . y5 ^2-B cat,0s0 4 /TOD 

CH3CN-E2O / H0 

{b^fey5-02-B (30 mg, 0.095 mmol) <DT~Z b- h V )V V >- N-**^ K (22 mg,0. 189 mmol). 0s0 4 *|g?£ (4 

(2 mi.) -tk (1 mi) <om&met\z^ n-t^^As?* so % w/v,6o M i) *t®^ ^mx~<mm&mstc 0 K&mi 



* 96 (3H, m) 2. 18 (2H, m) 3. 43 (1H, d, J=16. 2Hz) 3. 54 (1H, d, J=l 
6. 2Hz)4. 75 (1H, m)4. 85 (1H, m)5. 28 (2H, m)6. 23 (1H, d, J=2. 
4Hz)6, 26 (1H, d, J=2. 4Hz)8. 13 (1H, s)8; 98 (1H, s) 
IR: v max(CHCl 3 ) cuT* :3590, 3346, 2932, 1713, 1626, 1598 

[0016] mi&m 5 

[ft 6.] 




^ESI-MS (m/z) 355[M+Na] + ,33l[M-H]" 
1H NMR: 5 (300 MHz, acetone-dg) 

1. 22 (3H, d, J=6. 3Hz) 1. 54 (1H, m) 1. 77 (3H, m) 2. 30 (1H, m) 2. 
91 (2H, m) 3. 25 (1H, dt, J=10. 2, 3. 6Hz) 3. 74 (1H, d, J=19, 5H 
z) 4. 40 (1H, d, J=19. 5Hz) 4. 83 (1H, m) 6. 32 (1H, d, J=2. 4Hz) 
6. 35 (1H, d, J=2..4Hz) 6. 91 (2H, m) 
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io % mmtrhi) *><u*fem (5 mi) sr*o^.*e>i-3o 

T^j^ L/Co n&WM L fc£S£ £i£ffiHPLC (SymmetryPre 
P™ C 18 ,7/im, 19 i.d.X150 mm.CHsCN-^O gradient)^ 
. #Mtn m Wt^fe 7 (1. 4 mg, 4. 2 %) 

ESI-MS (m/z) 373[M+Na] + ,349[M-H]" ■ : 



y5-02-B 



Mel/KgCOs 



Acetone 



• 16 

* *H NMR: 5 (300 MHz, acetone-de) 

1.17 (3H, d, J=6. 3Hz) 1. 62 (2H, m) 1. 80 (1H, m) 1. 93 ( 1H, m) Zr 
30 (2H, m) 3. 46 (1H, d f J=17. 1Hz) 3. 81 (1H, m)4. 29 (1H, d, J=l 
7. lHz)4. 78 (1H, in) 4. 80(1H, d, J=6. 9Hz)5. 40(1H, m)5. 54(1 
H, m) 6. 36 (1H, d, J=2. 4Hz) 6. 40 (1H, d, J=2. 4Hz) 

[oo i-9] mmms 

lit 9 ] 



OH 0 



MrO 




0" 



8 



^^fey5-02-B. (30 mg, 0. 095 mmol) (OT± hV (5 m 1 -S^H NMR: 5 (300 MHz,CDCl 3 ) 



1) 3 &1fc* s ?M20 mg, 0.142 mmol) tmfc* 

V £.&(14 mg, 0.104 mmol) AD X., ^T*8BtfS«#L 

•fco ^S^tfcaS^^HPLC(SyinmetryPrepTM c 18 , 
7/zm,19 i.d:X150.mm,50 % CH 3 CNaq. ) T^SSft® VC 
(9. 4mg, 30 %) £#/c 0 

ESI-MS (m/z) 33l[M+H]+ 353[M+Na] + ,329[M-H]' 

OH 

NaONe 



1. 26 (3H, d, J=6: 3Hz) 1. 63 (1H, m) 1. 78 (1H, m)2. 06 (1H, m)2. 
46 (1H, m) 2. 82 (1H, m)3. 20 (1H, m)3: 53 (1H, d, j=18. 9Hz)3. 8 
2 (3H, s) 4. 04 (1H, d, J=18. 9Hz) 4. 89 (1H, m) 5. 50 (2H, m) 6. 28 
(1H, d, J=2. 7Hz)6. 41 (1H, d, J=2. 7Hz)6. 44 (1H, d, J=15. 3H 
z)6. 93 (1H, ddd, J=15. 3, 5. 4, 5. 1Hz) 12. 56 (1H, s) 
IR: vmaxteHCl^cnr 1 ^?^, 1732, 1639, 1617, 1587 

[0020] mtfcm 9 

HtlO] 



75-02-B 



MeOH 



fb^$?ySK)2-3 (80 mg, 0. 25 mmol) <D*?S (5 m 

i) tm\z % i Moi -r hvv^j^y-bmmsoeni) 

,£*0X.. 45*0^2^81^^0 Sl&ffi^TKTKkfc^. 

ffiHPLC(SymmetryPrepTM c 18 , 7 /i m, 19i. d. X150mm, CH 3 CN- 
H 2 0 gradient) Xftmt%MV{t&8) 9 (21 mg, 24 %) % it 
0 (31mg,36-%). 1 (4 mg, 5 »f ttK 

£HhJ4X£ LTy5-02-B (5 mg) £#fc 0 

ESI-MS (m/z) 349[M+H] + , 371[M+Na] + , 347[M-H]~ 
1H NMR: 6 (300 MH^CDCljj) 

' 1. 29 (3H, d, J=6. 3Hz) 1. 69 (1H, m) 1. 84 (1H, m) 2. 09 ( 1H, m) 2. 
29 (1H, m) 2. 42 (2H, m) 2. 84 (1H, dd, J=17. 1 , 5. 1Hz) 3. 04 (1H, 
dd, J=i7. 1, 7. 8Hz)3. 39 (3H, s)3. 47 (1H. d. J=17. 4Hz)3. 96 



Qtfe 




OH 



QMe 




0 
10 



0" 



OH 0 
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(lH,d, J=17^4Hz)4. 14(lH,m)5. 10.(Ufc m) 5. 50(2H, m)5. 87 
(1H, d, J=2. 4Hz)6. 21 (1H, d, J=2. 4Hz) 10. 39 (1H, br. s) 
IX NMR: 6 C (75 MHz,CDCl 3 ) 

20. 6 (q) 22. 4 (t) 30! 1 (t) 34. 3 (t) 41. 0 (t) 47. 2 (t) 56. 8 (q) 7 

0. 8(d) 77. 0(d) 102. 6(d) 114. 2(d) 118. 0(s) 125. 5(d)131.2 
(d) 134. 9 (s) 160. 6 (s) 161. 7 (s) 172. 7 (s) 203. 6 (s) 

IR: v max (CHCl 3 ) cm-l: 3584, 3367, 2982, 1711, 1621, 1592 
1-0] . . 

ESI-MS (m/z) 349[M+H] + , 371 [M-Hfa] + , 347[M-H]~ 
1H NMR: 8 (300 MHz.CDCl^ 

1. 26(3H, d, J=6. 0Hz) 1. 72 (1H, m) 1. 86 (1H, m) 2. 05 (1H, m) 2. 
36(2H, m)2. 55(1H, m)2. 64(lH, d, J=17. lHz)3. 01 (1H, dd, J= 
17. 1, 9. 6Hz)3. 47 (3H, s)3. 52 (1H, d, J=18. 6Hz)4. 02 (1H, m) 
4. 25 (1H, d, j=18. 6Hz) 4. 83 (1H, m) 5. 46 (2H, m) 6. 05 (1H, d, J 
=2. 7Hz)6. 11 (1H, d, J=2. 7Hz)7. 13 (1H, s) 13. 7(1H, s) 



4# m 2000-287697 (P2000-287697A) 



(10) 



17 



IR: v max (CHCl 3 )cm-l: 3579, 3221,2978, 1730, 1619 
Hfc** 11] 

ESI-MS (m/z) 317[^H]+ 339[M+Na] + ,315[M-H]- 
1H NMR: 6 (300 MHz,CDQl3) 

1. 18 (3H, d, J=6. 0Hz) 1: 46 (1H, m) 1. 83 (1H, m)2. 00 (1H, m)2. 
70 (IH, m) 3. 49 (IH, m) 3. 61 (1H, m) 3. 64 (1H, d, J=18. 6Hz) 4. 3 * 

yg^^g p-Bromobenzoylchloride 
Et 3 N / CH 2 CI 2 



Jb^>y5-02-B (45 mg, 0. 142 mmol) <D W n n * $ V . ; 

(2 ml) mmc, '<97**'<>'^<4/l>?U 74 K(34 
mg, 0; 156 mmol) £ h ]) xl^/UT % V(29 mg, 0. 284 mmol) 

P> h ^ 7 4 — (Merck TLC plate Sil 
ica gel60F254,n-hexane-acetone=3:l)"e5>^t^S!U^ s 
£«l 1 2 (28 mg, 41 %) £#fc 0 . 

"Mfr&fei 2] 

ESI-MS (m/z) 522[M+Na]+,498[M-H]- ^ 



* 4(1H, d, J=18. 6Hz)4. 67 (IH, m)5. 36 (1H, ddd, J=10. 8, 10. 5, 
5. 4Hz) 5. 75 (1H, ddd, J=15. 6, 10 r 5, 4. 8Hz) 6. 13 (IH, dd, J=l 
0. 5, 10. 5Hz)6. 22(1H, d, J=2. 7Hz)6. 26(1H, d, J=2. 7Hz)6. 4 
8 (lH, dd, J=15.6, 10.5Hz) 

I00 2 1] ; fflfc#10 

[tell] 

OH O 



y5-02-B 



1 -Brpmo-3-methyl-2-butene 
— ~- — — » 

K 2 CO a / Acetone 




Br 




o' 



12 



NMR: 5 (300 MHz,CDCl 3 ) 
1. 25 (3H, d, J=6. 3Hz) 1. 70 (IH, m) 1. 82 (1H, m) 2. 06 (IH, m) 2. 
42 (1H, m) 2. 85 (1H, m) 3. 24 (IH, m) 3. 61 (1H, d, J=18. 9Hz) 4. 0 
6 (1H, d, J=18. 9Hz) 4. 92 (1H, m) 5. 51 (2tt, m) 6. 44 (1H, dt, J=l 
5. 3, 1. 8Hz) 6. 66 (IH, d; J=2. 4Hz) 6. 85 (IH, d, J=2. 4Hz) 7. 04 
(1H, ddd, J=15. 3, 6. 0, 5. 1Hz) 7. 66 (2H, d, J=9. 0Hz) 8. 03 (2 
H,d,J=9.0Hz)11.6(lH,s) . 
IR: v max (CHCl 3 )cm-l: 2977, 1739, 1644, 1617, 1591, 1489, 
1422 

[0022] -$mm ii 

[ft!2] 

OH o 




> 



13 



<b^fey5-02-B (50 mg, 0. 158 mmol) OTt h ^ (5 m 
1) Shf&tC, l-bromo-3-methyl-2-butene(26 mg, 0. 174 m 
w>\) hmkl> y r £A(26 mg, 0.189 mmol) ^X.. MUX - 

muh 0 mmmz&ftit&*x?feftu m^mm^hv 

# n h *f y *y 4 — (13 g, n-hexahe-acetone=3 : l) 33 X 
T/®*SHPLC(SymmetryPre P ™ Ci 8 , 7/im, 19i. d. X150mm, CH 
3CN-H 2 0 gradient) T?5>gl^l? bte^^ 1 3 (24 mg, 40 

%) zmtzo 
Uk&mi 3] 

ESI-MS (m/z) 385 [M+H] + , 407 [kf+Na] + , 383 [M-H] " " ★ 

OH O 

NCS a 



y5-02-8 



DMF 



HO 



30* lH NMR: 5 (300 MHz,CDCl 3 ) 

i. 25 (3H, d, J=6: 0Hz) L 68 (1H, m) 1. 73 (3H, s) 1. 80 (3H, s) 1. 
81 (1H, m)2. b5(lH, m)2. 46 (1H, m)2. 82 (IH, m)3. 20 (1H, m)3. 
52 (IH, d, J=18. 9Hz)4. 04 (IH, d, J=18. 9Hz) 4. .52 (2H, d, J=6. 
6Hz) 4. 88 (IH, m) 5. 47 (3H, m) 6. 28 (IH, d, Jf 2. 4Hz) 6. 41 (IH, 
d, J=2..4Hz)6. 44(1H, dt, J=15. 3, 1. 5Hz)6. 92 (IH, ddd, J=l 
5.3,6.0,5. 1Hz) 12.60 (lH,s) 

IR: yma x (CHC 1 3) c 1 : 2 9 7 7, 1 7 
3 2, 1 6 3 9, 1 6 1 7, 1 5 8 6, 1 4 2 3 

[0023] mmmi 2 

40 [ftl3] 

oh o 

> Ho-V^T^^ 

14 15 




it^y 5-0 2 -B (31 mg, 0.098 mmol) <DDW (3 m l1\ m&^/l'Xi&m b/c Q ttm^^^^^TKT*^ 

1) ISf&tC N-^ oo^^v/W ^ KU? mg, 0.147 mmo L. «7k^^ h V <> J*X&m Vtz 0 JgffglgbfcSlt 

DtrftlX.. S0X:X8&ffflmWVtz o SlS^^TkTkl-fc so 4: ^HPLC [Symmetry Prep™ C 18 ,7//m, 19i. d. XlSOmm; Ol 
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3 CN-H 2 0(0. 1KHC00H) gradient] Ut&fy 1 4 

(15/7 mg f 41 %)tit^l 5 (13. 8 mg, 36 %) Sr»fc Q 
[ft§»14] 

ESI-MS. (m/z) 35l[M+H]+,373[M+Na]+ 349[Kr-H]" 
1H NMR: 5 (300 MHz,_CDCl3) 

1. 31 (3H, d, J=6. 0Hz) 1. 80(2H, m)2, 11 (1H, m)2. 36(1H, m)2. 
83(lH,.m)3.22(lH,ro)3.85, 3. 96 (2H, ABq, J=18. 6Hz)5. 14(1 
H, m) 5. 40 (1H, m) 5. 57 (1H, m) 6. 13 (1H, s) 6. 36 (1H, dt, J=15. 
3, 2. lHz)6. 60 (1H, s) 7. 06 (1H, ddd, J=15. 3, 5. 4, 3. 3Hz) 11. 
53(lH,s) 

IR: v max (CHCl 3 )cra-i: 3521, 2980, 1733, 1642, 1616, 1588, 
1467,1431,1422 



NH 2 OH 



20 



il 5] 



ESI-MS (m/z) 385 [M+H] + , 407 [M+Na] +, 383 [M-H] " 
1H NMR: 5 (300 MHz, CDC 1 3 ) 

1. 31 (3H, d, J=6, 0Hz)l. 79(2H,m)2. 12(lH,m)2. 34(lH,m)2. 
85 (1H, m) 3. 22 (1H, m) 3. 91 (2H, s) 5. 14 (1H, m) 5. 43 (1H, m>5. 
58(lH,.m)6. 37(1H, dt, J=15. 0, 2. lHz)7. 10(1H, ddd, J=15. 
0,5.4,3.6Hz)12.02(lH,s) 

IR:vmax (CHC 1 3) cm" 1 : 3 5 0 5, 2 9 
8.0, 1 7 3 0, 1 6 4 2, 1 5 8 6, 1 46 5. 1 4 
2 1 

[0024] nmm 13 

[ftl4]' 



OH 



OH N 
II 



HO' 




it.. 

o 0 ' 

16 + 17 



^M&lSX'&btltiik&Vnl (6 0 mg, O. 189 ^6. 36(1H, d, J=2. 4Hz)6. 34(1H, d, J=2. 4) 



mmo 1) <0\f])Z>^ (6 ml) JgjSn, K Kn^rvVl' 
T m i >m&tlk( 26 mg, 0.379 mmo 1 ) £A0;t, ' 90^6^^ 

tryPrep™ Cjg, 7/i in, 19i. d. X150mm, CH3CN-H2Q gradien 

Dx^mmmu *L#m&#xhzitevoi e (30 mg,3 

9 96) h ft&m 1 7 (27 mg, 35 %) £#fc 0 

Mk^fei 6] 

ESI-MS (m/z) 336 [M+H] +358 [M+Na] +334 [M-H]- 
1H NMR: 6 (300 MHz, acetone-d 6 ). 

1. 20 (3H, d, J=6. 0Hz) 1. 20^1. 40(10H, m) 1. 52 (2H, m)2. 41 (1 
H,m)2. 66 (1H, m)3. 45, 3. 53 (2H, ABq, J=17. 4Hz)5. 00 (1H, m) 8$3o 

vsog-B NaBHVNICfc- 6H 2 <3 
MeOH 



IR: v max (KBr) cm' 1 : 3386, 2933, 1706, 1614, 1509, 1458 
Wfrfr*17] 

ESI-MS (m/z) 336[M+H]+, 358[M+Na]+ 334[M-H]^. 
1H NMR: 5 (300 MHz, acetone-dg) 

1. 18 (3H, d, J=6. 0Hz) 1. 20-1. 40 (10H, m) 1. 55 (2H, m) 2. 57 (1 
H, m) 2, 94 (1H, m) 3. 50 (1H, d, J=16. 8Hz) 3. 82 (1H, d, J=16. 8H 
z) 4. 97 (1H, m) 6. 35 (1H, d, J=2. 4Hz) 6. 42 (1H, d, J=2. 4) : 
IR: v max (KBr) cm-1: 3404, 2933, 1705, 1615, 1509, 1458 

[0025] mmm 1 4 

[&151 



OH O 



HO 




18 



^©y5-02-B (40 mg, 0.126 mmol) OMeOH (3 ml) S 
NiCl 2 • 6H ? 0(30mg, 0.126 mmol) &M3L1t&* 
ykmikfrtm-t' h y !>A(7 mg,0. 189 mmop^rl^ 

/u-e^RLfc^. v>^mtemmmtemm*.?j± (w a 

ters Associates, SEP-PAK SILICA CARTRIDGE) £riIL 

LfcBSSr^ffiHPLC(SymmetryPrep™ c 18 , 7/i m, 19i. d. X 
150mm, 55 % CH 3 0Haq. ) X#mt$& Ufc^ 1 8 (23.3 m 
g,58 %)£#;Tco 
I Si 

ESI-MS (m/z). 341 [M+Na] + ,317[M-H]" 



lH NMR: 5 (300 MHz, CDC1 3 ) 

1. 30(3H, d, J=6; 3Hz) 1. 66(2H, m) 1. 85 (1H, m)2. 02 (2H, m)2. 

18 (2H, m) 2. 47 (1H, m) 2. 70 (2H, in) 3. 58 (1H, d, J=18. 3Hz) 4. 0 

9 (1H, d, jf 18. 3Hz) 5. 01 (1H, m) 5. 33 (2H, m) 6. 18 (1H, d, J=2. 

4Hz) 6. 24 (1H, d, J=2. 4Hz) 

13C NMR: 6 c(75 MHz,CDCl 3 ) . ♦ 

20. 7 (q) 22. 3 (t) 22. 7 (t) 26. 5 (t) 34. 5 (t) 42. 0 (t) 43*. 0 (t) 7 

0. 9 (d) 103. 7 (d) 114. 4(d) 115. 2 (s) 129. 6(d) 130. 4 (d) 136. 

5 (s) 161. 2 (s) 166. 5 (s) 172. 5 (s) 205. 3 (s) - 

IR: v max (CHCI3) cm" 1 : 3579, 3365, 2946, 1729, 1708; 1623, 

1490, 1442 

[0026] mmmi 5 

[ftl6] 



ft §82000-287697 (P2000-287697A) 



(12) 



21 



y 5-0 2-8 



Aniline/Et3N 
THF 



oh o HN 



jQ 



22 



WO 




O 



'.ft-&tty5-02-B (50 mg, 0.158 mmol) OTHF (3 ml) W®L 
IC X h JJ^^VUr ^>r(32 mg, 0.316 mmoD^Tp U ^(2 
9 mg, 0.316 mmol) SriDx:. S»^4WKI«#b;fco 

-CftJftL^o ^^^U/caS^i3?tSHPLC[SymmetryPre 
P™ Ci8, 7/zm, 19L d. X150mm, 38 % CH 3 CNaq. (0. 2 %HC00 
H)]-e^K»K.U .ftfl^flETfcSifcft*! 9 (22/7 m 
g,35 %)b{k&V9 2 0(18.6 mg, 29%) 

ESI-MS (m/z) 410 [M+H] + , 432 [M+Na] + , 408 [M-H] T 
1H NMR: 6 (300 MHz, acetone-dg) 

1. 19(3H, d, J=6. 3Hz) 1. 60(1H, m)l. 73(1H, m) 1. 95(1H, m)2. 
18 (1H, m) 2. 38 (1H, m) 2. 52 (1H, m) 2. 91 (1H, dd, J=17. 7, 8. 7H s 
z) 3. 25 (1H, dd, J=17. 7, 3. 6Hz) 3. 47 (1H, d, J=17. 1Hz) 4. 12 
(1H, m)4. 32(1H, d, J=17. lHz)4. 87 (1H, m)5. 43 (1H, td, J=l 
0. 8, 4. 5Hz)5. 63 (1H, m)6. 33 (1H, d, J=2. Mz)6. 36 (1H, d, J= * 



y5-02-B Thlophenol/EtgN^ 
THF 



19 + 20 

c 2. 1Hz) 6. 55 (1H, t, J=7. 2Hz) 6. 67 (2H, d, J=8. 4Hz) 7. 08 (2H, 
dd, J=8. 4, 7. 2Hz) 

IR: v max(CHCl 3 )cm- 1 :3583, 3380, 2932, 1727, 1621, 1601, 
1505, 1439 ■ 
■Hfc*»2 0 ] 

ESI-MS (ra/z) 410[M+H] + , 432 [M+Na] + 408 [M-H]". 
1H NMR: 5 (300 MHz, acetone-de) '.I.. 
1. 20 (3H, d, J=6. 3Hz) 1. 76 (2H, m) 1. 96 (1H, m) 2. 14 (1H, m) 2. 
55-2. 77 (3H, m) 3. 51 (1H, dd, J=15. 6, 6 -3Hz) 3. 66 (1H, d, J=l 
8. 3Hz) 3. 89 (1H, m) 4. 39 (1H, d, J=18. 3Hz) 4. 86 (1H, m) 5. 38 
(1H, dd, J=10. 5, 10. 5Hz) 5. 63 (1H, ra) 6. 33 (1H, d, J=2. 4Hz) 
6. 36 (1H, d, J=2. 4Hz)6. 54 (1H, t, J=7. 2Hz) 6. 62 (2H, d, J=8. 
7Hz) 7. 05 (2H, dd, J=8. 7, 7. 2Hz) • 

IR: v max (CHC1 3 ) cm"! : 3580, 3394, 2978, 1730, 1620, 1601, 
1503, 1442 

[00 2 7] nmmi e 

litl 7} 



OH O 



JO' 



HO 




> 



{t:^fey5-02-B (46 mg, 0. 146 mmol) £>THF (3 ml) 
(Cv h V ZL^-frT ^ V(29 mg, 0; 29 mmol) t ^jr~7 ± J 
— /W(35 mg,0.32 mmol) £;&D;t, ^MX*8&fffl&W Vfro 

Rjs^&o.i-N mmykmm\ch^. m^^x-mmis 

$ n -7 h # 7 7 4 — (13 g, n-hexane-acetone=2 : 1) 4o X 

j^ffiHPLC[SymmetryPrep™ Cig, 7 -jen, 19i. d. XlSOmm, 4 
5 % CH 3 CNaq: (0.2 %HC00H)] ~e#F&m® U ^Sttft 
"Cfcafl^fe 2 1 (19 mg, 30 %) t it&ya 2 2 (32 mg, 51 

l{£&®2 1] 

ESI-MS (m/z) 449 [M+Na] + , 425 [M-H]" 
1H NMR: 5 (300 MHz, acetone-dg) 

1.17 (3H, d, J=6. 3Hz) 1. 58 (1H, m) 1. 73 (1H, m) 1. 95 (1H, m) 2. 
33 (2H, m) 2. 52 (1H, ra) 2. 98 (1H, dd, J=18. 0, 10. 8Hz) 3. 38 (1 
H, dd, J=18. 0, 3. 0Hz) 3. 40 (1H, d, J=17. 1Hz) 3. 87 (lHi m) 4. 3 



21+22 

0 (1H, d, J=17. 1Hz) 4. 88 (1H, m) 5. 49 (1H, td, J=10. 5, 4. 5Hz) 
5. 70 (1H, m) 6. 31 (1H, d; J=2. 1Hz) 6. 37 (1H, d, J=2. 1Hz) 7. 20 
-7.50(5H,m) 

. IR: v max (CHCl 3 )cm-l: 3581, 3376, 2980, 1709, 1619, 1590, 
1473,1412 

\\\&m 2 2] 

ESI-MS (m/z) 449 [M+Na] + , 425 [M-H] ~ l 

1H NMR: 5 (300 MHz, acetone-de) . 

1. 19 (3H, d, J=6,0Hz) 1. 75 (2H, m) 1. 97 (1H, m) 2. 16 (1H, m) 2. 

51 (1H, m) 2; 76-2. 89 (2H, m) 3. 43 (1H, dd, j=15. 9, 7. 2Hz) 3. 6 

5(1H, m)3. 69 (1H, d, J=18. 3Hz) 4. 34 (1H, d, J=18. 3Hz)4. 85 

(1H, m) 5. 42 (1H, m) 5. .55 (1H, m) 6. 35 (2H, m) 7. 20-7. 40 (5H, 

m) - "•• 

IR: vBjaxftHCls) 01^:3579, 3355,2978, 1730, 1621, 1475, 
1439 

[0028] mmm 17 
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yW > 2 -B n-Butylmercaptan/iPr 2 NEt 
THF 



OH O 



HO' 




ffc^fey5-02-B (20 mg, 0.0633 mmol) tf)THF (3 ml) }g 
*M fcf/l^^Vl'T ^ >(16 mg,0. 126 mmol) 

bn-y^/UtWT'fZstil mg, 0.126 mmol)£r#D;t. 70 

t:-e7*iRiJWfufc. &mzftmi>tc^ Mfcm*o.i n 

fco ^S^L^^iSra&tBHPLC [SymmetryPrepTM c 18 , 
7 /i m, 19i. d. X150mm, 45 % CH 3 CNaq, (0. 2 KHCOOH) ] T*#g|- 
! ftfl*tttt^fcSfl:*»2 3X16 mg, 62 %) <bS . 
3% 2 4 (5. 6 mg, 21 %) Sr#fc 0 
[ft*«2 3]., 

ESI-MS (m/z) 429[M+Na] + ,405[M-H]" 
1H NMR: 5 (300 MHz. acetone-de) 

0. 91 (3H, t, J=7. 5Hz) 1. 17 (3H, d, J=6. 0Hz) 1. 41 (2H, m) 1. 52 \ 
-1. 64 (3H, m) 1. 72 (1H, m) 1. 94 (1H, m) 2. 24-2. 50 (3H, m) 2. 58 
(2H; t, J=7. 2Hz)2. 91 (1H, m)3. 34 (2H, m)3. 41 (1H, d, J=17. 1 
Hz)4.22(lH,d, J=17. !Hz)4:87(lH,m)5.44(lH,ddd, J=10. * 



Benzyl bromide 



* 8, 9. 6, 4, 8Hz) 5. 64 (1H, m)6. 31 (1H, d, j=2. lHz) 6. 39 (1H, d, 
J=2.1Hz) ■■ . 

IR: v max (CHCl 3 )cm-l :3580, 3365, 2959, 1710, 1619, 1590, 

► 1494,1458, 1434 
.Mk«*2 4] 

ESI-MS (m/z) 429[M+Na] + ,405[M-H]~ 
1H-NMR: 5 (300 MHz, acetone-dg) 

0. 88 (3H, t, J=7. 2Hz) 1. 19 (3H, d, J=6. 3Hz) 1. 37 (2H, m) 1. 53 
(2H, m) 1. 75 (2H, m) 1. 98 (1H, m) 2. 16 (1H, m) 2, 52 (1H, m) 2. 59 
(2H, t, J=7. 2Hz) 2. 75 (2H, m) 3. 12 (lli m) 3. 37 (1H, dd, J=15. 
9, 7. 5Hz) 3. 67 (1H, d, J=18. 6Hz)4. 37 (1H, d, J=18. 6Hz)4. 83 
(1H, m) 5. 40 (1H, m) 5. 53 ( 1H, m) 6. 33 (2H, m) 
IR: v max (CHCl 3 )cm-l: 3580, 3365, 2958, 1730, 1620, 1487, 

> 1442 

too 29] mmm.18 



OBd 0 



K2C03/Acetone 

nMM3T?'&btlTz{k&®)l (100 mg, 0,312 mmol) <D 
T±b>> (5 ml) ^*?>\,7wsi K(53 mg, 

0. 781 mmol) t &<tik$ V V A (108mg, 0. 781- mmol) £r#D 

ff/VJ} 7 J*? W h ?7 7 4 — (13 g, n-hexane-acetone 
=3: l)-C^R^igUk^2 5 (145 mg,90 %)£#/Co 
Mfrg^2 5] ; 

ESI-MS (m/z) 523[M+Na] + \ 



BnO 




0' 



25 



30^ lH NMR: 6 (300 MHz,CDCl 3 ) 

1. 19 (3H~, d, J=6. 6Hz) 1. 2<h"l: 70 (12H, m) 2. 75 (1H, ddd, J=l 
6. 5, 7. 8, 4. 5Hz) 2. 96 (1H, ddd, J=16. 5, 8. 4, 4. 5Hz) 3. 49 (1 
H, d, J=16. 8Hz)3. 96 (1H, d, J=16. 5Hz)5,00(lH, m)5. 03 (4H, 
s) 6: 53 (2H, s) 7. 30-7/40 (10H, m) , 

" * IR: : v max (CHCl 3 )cm-l: 2934, 1725, 1676, 1602, 1581, 1455, 



1433 

[0 0 3 0] 21; 

lit 2 O ] 



19 



25 



NaOMe/MeOU 




MfeW 1 8 X*m bihtzfc&V!) 2 5 (120 mg, 0. 24 mmol) 
<D**/~-;U (4 ml) t&m^ 1 Mol T b V ?A^f7 
— h^S(240 ml) SrJDx., 40 X:X'48!&mW:W l,tz 0 K 



26 

^A^j^L/Co j^»aib^S«r^4iHPLC(Symmetr 
yPrep™ C 18 , 7 * m, 19i. d. X150mn, 58%CH 3 CNaq. ) Xftfg 



fci&ZO. 1 N i£l£*^£T : *ftL7hf£. R^oi^ypr-tt so ^®Ub£^2 6 (60 mg, 47 %) Sr^fco 
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26. 



[ft*»2 6] - 

ESI-MS (m/z) 555[M+Na] + ,531[M-H]- 
1H NMR: 8 (300 MHz,CDCl 3 ) 

1. 18 (3H, d, J=6. 3Hz) 1. 21 (5H, m) 1. 38 (4H, m) L 58 (3H, m) 2. 
81 (2H, t, J=7. 5Hz) 3. 63 (2H, s) 3. 67 (3H, s) 3. 77 (1H, m) 5. 02 
(2H, s)5. 04 (2H, s) 6. 48 (1H, d, J=2. 4Hz)6. 54 (1H, d, J-2. 4H * 



*z)7.34-7.40(10H,m) 

IR: v max (CHCI3) 00^:3612, 2930, 1735, 1679, 1602, 1579, 
. 1455,1434 

[0 0 3 1 \ mmm2 0 

Ut2l) 



26 



Ife/Pd-C 



AcOEt 




MM&i 1 9 -C# btlltfc&Vo 2 .6 (50 mg, 0. 094 mmol) 
(Omk^A^ (5 ml)' «SS^ % v^5i>V^«*(5 mg) £ 

5iB U j££Eftffi b^ffiSrffiftHPLC (SymmetryPrep™ 
Ci8, 7 11 m, 19i. d. X150mm,. CH3CN-H2O gradient) "C5>SS^ 
m Wfr&«8 2 7 (28 mg, 85 %) Sr#fc e 

Ht4*27] . 

ESI-MS (m/z) 353[M+H] + ,375[M+Na] + ,35l[Kr-H]" 



y5-0E-B 



cat.0s04/NM0 
CH3CN-H2O 




27 

SsOh NMR: 6 (300 MHz, acetone-dg) 
. 0. 97 (3H, d, J=6. 0Hz) 1.19 (8H, m) 1. 25 (2H, m) 1. 50 (2H, m) 2. 
77 (2H, t, J=7. 2Hz) 3. 49 (3H, s) 3. 55 (2H, s) 3. 57 (1H, m) 6. 19 
(1H, d, J=2. lHz)6. 24(1H, d, J=2. 1Hz) 
IR: v max (KBr)cm-l : 3257, 2967, 1697, 1635, 1616, 1592, 14 
75,1438 
[003 2] nMM2V 
lit 2 2 ] 

OH 0 . OH 

♦ jV^r 0 " - 



7 f 28 



29 



fc^y5-02-B (200 mg, 0.633 mmol) OTt b~ h U 
' (8 ml) -7k (2 ml) <DtB&tBm\^ * 
llyN-t^>K (81 mg, 0.696 mmol). .0s0 4 7k*g*£ (4 

% w/v,4oo/xi) .sr»^..-sa"e72«»ra»»^fco sis* 
i-io % h v vj»*mm (s mi) &mkz <b^3 

nv^77-f- (30 g,ir-hexane: AcOEt :MeOH=2:2:l) 
*5 £ ^4BHPLC(SymmetryPrepTM Ci 8 , 7/im, 19i. d. X150m 
m, CH 3 CN-H 2 0 gradient) U 7 tfHfc^ 

4^7(13 mg, 5. 8 %h ft^2 8 (11 mg, 4. 9 %h *S<fc.. 
Wk-et%>2 9 (9 mg,4.0 %), £#fc 0 4^^7.±ft; 

^ 2 8 pso 4 ^{b(- <t «9 # btis r t frb h m 

[ft*»2'8] 



ESI-MS (m/z) 373[M+Na]+ , 349[M-H]~ 
1H NMR: 5 (300MHz, CD3OD) 

. 1. 16 (3H, d, J=6. 3Hz) 1. 42 (1H, m) 1. 63 (2H, m) 1. 72-1. 91 (2 
H, m)2. 25(1H, m) 3. 25(1H, m)3. 40(1H, d, J=14. lHz)4. 18(1 
H, d, J=14. 1Hz) 4. 68 (lH, m) 5. 05 (1H, d, J=8. 4Hz) 5. 20 (1 

H, m)5.65(lH,m)6.28 (1H, d, J=2. 7Hz) 6. 37(1H, d, J=2. 7H 
z) 

Hfrg*-2.9] 
ESI-MS (m/z) 373[M+fla] + ,349[M-H]" 
1H NMR: 6 (300MHz, acetone-de) 

I. 15 (3H, d> J=6. 3Hz) 1. 50-1. 68 (3H, m) 1. 87 (1H, m) 2. 4(H2. 
61 (2H, m) 3. 39 (1H, d, J=ll. 4Hz) 3. 73(1H, d, J=19. 5Hz) 
4. 08 (1H, ddd, J=l l. 4, 5. 4, 2. 0Hz) 4. 48 (1H, d, J=19. 5Hz) 
4. 98 (1H, m) 6. 31 (1H, d, J=2. 4Hz) 6. 35 (1H, d, J=2. 4Hz) 
6. 84 (1H, dd, J=14. 7, 3. 3Hz) 6. 92 (1H, d, J=14. 7Hz) 

[0033] mmm 2 2 

lit 2 3] 



y5-02-B 



H20-dioxane 





30 



31 
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{b^fey5~02-B (200 mg, 0. 63 mmol) £: v^^rlr ^(5 m 
1)£*(9.5 ml)^^L5O t C-e4 0P^a^L/c o 

— (35 g, n-hexane-acetone=3 : 2) Rl/iSftSHPLC [Symmetry 
Prep™ Ci8, 7 /x m, 19i. d. X150mm, CH3CN-H2O. gradient] 

^&mm®v±»m&ft^tb%fc&vi3 o (27 mg , 12 » 

Hfc£fe3 1 (18 mg,8.5 X)-tbTIH»ElJR4: LTft^ 
fey5-02-B (142 mg, 0.45 mmol) «r#fc D ' * i 
■Ht**3 0] . 

ESI-MS (m/z) 357[M+Na]+ 333[M-H]^667[2M-H]- . 
1H NMR: 6 (600MHz, acetone-dg) 

1. 21 (3H, d, j=6. 1Hz) 1. 69(1H, m) 1. 76(1H, tt, J=ll. 1, 4- 2H 
z)l. 98(1H, m)2. V5(lH,.m)2. 36(1H, m)2. 49(1H, m) 3. 01(1 
H, dd, J=17. 5, 6. 7Hz)3. 05 (1H, dd, J=17. 5, 5. 9Hz) 3^ 57(1 ' 
H, d, J=17. 6Hz) 4. 18 (1H, d, J=17. 6Hz) 4. 36 (1H, m) 4. .93 (1H, 
m) 5. 43 (1H, td, J=10. 4, 4. 3Hz) 5. 64 (1H, m) 6. 33 (1H, d, J= 
2.4Hz)6. 34 (lH,d, J=2.4Hz) 

13C NMR: 5 c (150MHz, acetone-dg) j 
20.9(q)23.0(t)34.8(t)35.3(t)41.2(t) 50, 2 (t) 67. 4(d) * 



y5-02-B 



4 N HCI-AcOEt 
AcOEt 
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: 69. 9(d) 102. 8 (d) 114. 1 (d) 118. 8 (s) 127. 3(d) 131. 5(d) 13 
8. 2 (s)162. 2 (s) 163. 1 (s) 171. 9 (s) 205. 9 (s) 
IR : .v max (KBr)cm~l: 3370, 1714, 1617, 1494 

[ft*»3 1]. 
ESI-MS (m/z) 357[M+Na]+ 333[M-H]^667[2M-H]- 
1H NMR: 5 (600MHz, acetbne-de) 

1. 2i(3H, d, J=6. 2Hz)L 72 (1H, dddd, J=14. 5, 12. 2, 4. 4, 2. 5 
Hz) 1. 81 (1H, ddt, J=14. 5, 11. 5, 3. §Hz) 1. 98 (1H, d-like)2. 
07 (1H, m) 2. 57 (1H, ddd, J=13. 5, 11. 6, 9. 2Hz) 2. 60 (1H, m) 

2. 70 (1H, dd, J=16. 2, 3. 3Hz)3. 19 (1H, dd, J=16. 2, 8. 0Hz)3. 
70(lH,d,J=18..5Hz) 4. 12(lH, m)4. 37(lH, d, J=18.5Hz) 4. 
84 (1H, dqd, J=il. 5, 6. 2, 2. 6Hz) 5. 38 (1H, tt, J=10. 6^2. 3H 
z)5. 48(1H, m)6. 32 (1H, d, J=2. 6Hz) 6. 35(1H, d, J=2. 6Hz) 
13C NMR: 5 c (150MHz, acetone-de) 

.20. 8 (q) 23. 1 (t) 35. 3 (t) 36. 3 (t) 42. 6 (t) 49. 8 (t) 67. 7 (d) 7 
0. 0(d) 103. 2(d) 114. 6(d) 116. 9(s) 128. 1 (d) 131. 8(d) 139. 
2 (s) 163. 2 (s) 166. 1 (s) 172. 2 (s) 205. 7 (s) 
IR: v max (KBr)cnTl: 3475, 1729, 1716, 1608, 1494 

[0 0 3 4] HJ£#J2 3 
. Ub2 4] . 



. OH 



CI 



HO' 




0 



32 + 33 



.lfc^y5-02-B (52 mg, 0. 164 mmol) (O^m^^Wi 
(3 mDiCTKftT. 4 N^^-ft^^^(823|zl,3.29 
mmol)$r*P^^*X?4^P«m^bfc 0 Rj£i££:7fC7klvfc 

J*X*%L&l,ti 0 »ESffiU^fi*i¥fflHPLC[Symme. 
, ; tryPrep™ Ci 8 , 7 n m, 19i . d. X150mm, 44%CH 3 CNaq. ] X 
.ftmmmh&#m&#XhZfc&®3.2 (25 mg,43.5 %) 
t {fc£^:3 3 (21 mg, 36 %) £#fc 0 
[^»32] 
ESI-MS (m/z) 375[M+Na] + ,351[M-H]-, 703[2M-H]- 
1H NMR: 5 (300MHz, acetone-d$) 

1. 18(311, d, J=6. 0Hz) 1. 55-1. 82 (2H, m)2. 00 (1H, m) 2. 46-2. 
W(3H,m) 3.25 (lH,dd,J=17. 7,9. 3Hz) 3. 46(1H, d, J=17. 1 
Hz) 3. 48(1H, dd, J=17. 7i 4. 8Hz) 4. 24 (1H, d, J=17. lHz)4. 5^ 

on 

CuI/MeLi 



^7(1H, m) 4. 90 (1H, m)5. 5?-5. 70(2H,m)6. 34 (1H, d; J=2. 4H 

z) 6.41(lH,d, J=2.4Hz) . 
t> IR: v max (KBr)cnTl: 3345, 1712, 1623, 1587, 1502 
lit<$k)3 3] . 
ESI-MS (m/z) 375[M+Na]+ SSlCM-ffl^OSteMr-Hl- 
iH NMR: 5 (300MHz, acetone-de) 

1. 19(3H, d, J=6.3Hz) 1.65-1. 83 (2H,m) 2.00 (lH,m) 2. 33(1 
H, m) 2. 56 (1H, m) 3. 01 (1H, dd, J=16. 2, 5, 4Hz) 3. iO (1H, m) 
3, 64 (1H, dd, J=16. 2, 7. 2Hz) 3. 70 (1H, d, J=18. 6Hz)4. 37(1 
H, m)4. 41 (1H, d, J=18. 6Hz)4. 83(lH,m)5. 44-5. 58(2H,m)6. 
36(2H,m) 

IR: v m a x (K Br) cm" 1 .: 3 3 6 3, 1 6 9 
) 7, 1 625, 1'4?0 
[0 0 3 5] MMM2 4 
Ut2 5] 

OH 0 



0 r 



y5-02-B 



ether 



DO 




0' 



HO 




34 



35 



3^ftS (2 4 1 mg, 1.. 2 6 mmo I )£:*:— 
f^(6 mDlCf^y^aVU 1.04 ^/i>V J* 



CDJi— 7Vl^*K(2.53 ml, 2. 53 mmol) $T7KftTt?^0x_. 3 



t#H2000-287697(P2000-287697A) 



(16) 



29 

B (80 mg, 0.253 mmol) (D^— 7VWS*&(5 ml) £jto};t-78 

5 g, n-hexane-acetone=3 : 2) T*#gft*gJS C&ffcRttfr'T? 
&£{fc^3 4,(19 mg,22.6 ••X)£fc<fr4fe3 5 (36 mg, 42. 
8 %)«r#fc 0 

[fc*»34]' 
ESI-MS. <m/z) 355[M+Na] + , 331[M-H]-, 663[2M-H]" 
1H NMR: 5 (300MHz, acetone-dg) 

0. 93 (3H, d, J=6. 9Hz) 1. 18 (3H, d, J=6. 3Hz) 1. 59 (1H, m) 1. 73 
'. (1H, m) 1. 94 (2H, m) 2. 04 (1H, m) 2. 28 (1H, m) 2. 47 (1H, m) 2. 74 

(lh\dd,J=17.5,6.0Hz) 2.77(lH,dd, >17. 5, 7. 5Hz)3. 52 
* (1H, d, J=17. 1Hz) 4. 22 ( 1H, d, J=17. 1Hz) 4. 85 (1H, m) 5. 40 (1 = 



30 



y5-02-B 



Cul/n-BuLi 



ether 



y5-0Z-B 



* H, ddd, J=10. 5, 9. 6, 4. 8Hz) 5. 52 (1H, m) 6. 33 (1H, d, J=2. 4H 
z)6.35(lH,d, J=2.4Hz) 

IR: v max (KBr)cm-l: 3463, 1729, 1617, 1587, 1498, 1174 

[fc*»3 5]' • • 
ESI-MS (m/z) 355[M+Na] + ,331tM-H]",663[2M-H]- 
1H NMR: 8 (300MHz, acetone-de) 

0. 98 (3H, d, J=6: 3Hz) 1. 20 (3H, d, J=6, 0Hz) 1. 71-1. 86 (3H, 
m).1.96(lH,m) 2. 14(1H, m)2. 34 (1H, dt, J=13. 5, 10. 5Hz) 
2.58(lH,m) 2.67(lH;dd, J=16. 8, 3. 6Hz) 2. 86 (1H, dd, J=l 
> 6. 8, 9. 0Hz) 3. 70(1H, d, J=18. 6Hz)4. 44(1H, d, J=18. 6Hz)4. 
. 86 (lH,m) 5.39 (2H,m) 6.32 (2H,m) 
IR: vmax(KBr)cm- 1 :3349, 1725, 1617, 1600, 1490, 1168 
[00 36] mMM2 5 
MS2.61 



3#{bSl(241 mg, 1.26^mmol)£r^— 7VW6 mDf^lr^^ 
i^aVU 1.53 M n-^f;H) J*<D^*V'>'ffi& 
(1. 65 ml, 2. 53 mmol) Sr-78 < CT**DX. V 30^^11^ bfc 0 
it&Val (80 mg, 0.253 mmol) (D^— 7VW®fK(5 ml) £: 

7 J— {35 g, n-hexane-acetone=3 : 2) -C#8tffi$J b&fr 3 
&&&'ZjhZ>i\&m 3 6 (31. 2 mg, 32. 9 %) hft&m 3 7 
(36mg, 38. 0 %) 
Hb£*3 6] 

ESI-MS . (m/z) 375 [M+H] + , 397 [M+Na] + , 373 [M-H] " 747 [2M 
-H]~ 

1H NMR: 5 (300MHz, acetone-dg) 

0. 89 (3H, br. s) 1: 18 (3H, d, J=6. 3Hz) 1. 33 (6H, m) 1, 59 (1H, 
m) 1. 71 (1H, in) 1. 92 (1H, m) 2. 05 (2H, m) 2. 20 (1H, m) 2. 45 (1H, 2$ 



5.88 N NH 3 -EtOH 
EtOH 




36 4 37. 

^m)2. 63(1H, dd, J=17. 7, 8. 4Hz) 2. 91 (1H, dd, J=17. 7, 4. 2H 
z) 3. 50 (1H, d, J=17. 4Hz) 4. 17 (1H, d, J=17. 4Hz) 4. 86 (1H, 
m) 5. 48 (2H, m) 6. 32 (1H, d, J=2. 4Hz) 6. 36 (1H, d, J=2. 4Hz) 
IR: v max (CHCl 3 )cm-l : 3583, 3365, 1727, 1710, 1623, 1438 
Ifc&mi 7] 

ESI-MS (m/z) 375[M+H] + , 397 [M+Na] + , 373 [M-H]" 747[2M 
-H]- 

1H NMR: 6 (300MHz, acetone-dg) 
> 0. 86 (3H, br. s) 1. 20 (3H, d, J=6. 0Hz) 1. 28 (6H, m) 1. 76 (2H, 
m) 1. 98 (2H, m) 2. 05 (1H, m) 2. 23 (1H, m) 2. 55 (1H, m) 2. 65 (1H, 
dd, J=17. 1, 3. 3Hz) 2. 93 (1H, dd, J=17. 1, 8. 4Hz)3. 70(1H> 
d, J=18. 6Hz) 4. 42 (1H, d, J=18. 6Hz) 4. 86 (1H, m) 5. 37 (2H, m) 
6.32(2H,m) 

IR: v max (CHCl 3 )cm-l: 3581, 3363, 1731, 1621, 1442 
I 0 O 3 7 ] ' $mW 2 !6 



on 



HO 




0' 



{fc£^y5-02-B (40 mg, 0. 126 mmol) J — Sl>f&fc 

(1 ml)Jd > 5.88 N NH 3 -EtOH*gf£(215/il, 1.26 mmol) £ 

3?fBHPLC [SymmetryPrep™ C^, 7/i m. 19i. d. XI 50mm, CH3 
O*-H 2 0 gradient] XftmmmL±&m&&X$>Z>fc&%> 
3 8 (18 mg, 32 %) k<t&%> 3 9 (5 mg, 9 %) ^#fc e 



38+39 
[ffc^3 8] 

ESI-MS (m/z) 334[IHH] + ,667[2M+H] + ,332[M-H]-,665[2M 
-H]~ 

1H NMR: 6 (300MHz, acetone-dg) 

1. 22 (3H, d, J=6. 3Hz) 1. 82 (2H, m) 2. 00 (1H, m) 2. 27 (1H, m) 2. 
so 72 (1H. m)2. 96 (1H, dd, J=18. 0, 3. 0Hz)3. 07 (1H, dt, J=13. 8, 
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10. 5Hz) 3. 71 (1H, d, j=18. 9Hz)4. 29(lh\ dd, J=18. 0, 9. 3H 
z)4. 60(1H, d, J=18. 9Hz)4. 65 (1H, m)4. 91 (1H, m)5. 48 (1H, 
m)5. 55(1H, m)6. 33(1H, d, J=2. 4Hz)6. 36(1H, d, J=2. 4Hz) 
IR: v max (KBr)cm-l :3434,3170, 1737, 1671, 1621, 1602, 14 
92,1180 
[fk^3 9]^ 

ESI4JS Wz) 334 [M+H] + , 667 [2M+H] * 332 [M-H] ", 665 [2M 
-H]- 

1H NMR: 5 (300MHz, acetone-dg) 

1. 18 (3H, d, J=6. 0Hz) 1. 58 (1H, m) 1. 76 (1H, m) 2. 05 (1H, m) 2. 
35 (1H, m)2. 45-2. 61 (2H, m) 3. 28 (1H, dd, J=17. 4, 3. 6Hz)3. 4 
6(1H, dd, J=17. 4, 9. 9Hz)3. 50(1H, d, J=16. 8Hz)4 i 40(1H, d, 
J=16. 8Hz) 4. 66 (1H, m) 4. 81 (1H, m) 5. 58 (2H, m) 6. 32 (1H, br. 
s)6.50(lh\br.s) 

IR: v max (Pr)cin- 1 : 3436, 1681, 1619" 1498, 1203 v " 

[00 3 8] &Mkm 1 (Binding assay) 
;t hNPY Y5^^^3- K-T 5 cDNAgB^lJ (S^fffflS 
W096/16542^-W^S#^) pME18S 

(fakebe et al. Mol. Cell. Biol. 8, 8957) — 
-V^bfco nbhtzm^j Z — SrLipofectAMINEf* 
^ (Gibco BRL|±) SrfflVvtV «^5&CH0lC^fflfft^* 
fc: Lfc^o % F7^7x^-> 3 y U NPY Y5g^ftr^ 
^SMa£#fc 0 NPY Y5§^#£^m£^CHQM& 
^bs^Lfd^n^s &&ft;£^&t/30, 000 cpmCO[ - 
1251]^^^ KYY (*ISS60 pM : T — is^rJ* %t$8 ) 

£ £ fete, r ^-fer^ig®ffi (o. i% .^ikfSr^^ i<>* 



(17) 

-£tj>20 mM HEPES-Hanks^»iSL pH 7. 4) 25^. 2 

BSHK V^-<— ^>3 VLfcm. 1% 1/W ^ 

yteiLt^7^7^;U^- GF/CKTtSiSLfco 50 mM 
. Tri ? -HCl»«jK. pH 7. 4JCT8I5»«, $y^*$l/9 — 

. ^-r m^{c»i-5«^b^o5o%ffl§»« (ic 50 . 

ffi) £*#>fc[Inui, A. et al. Endocrinology 131, 20 
90-2096 (1992) &Mh 1 ICflrf-. *<t<&%) 

io NPY Y5^{${^-t5-<y*-f KYY (NPYtPlflltt 

«) Lfc. BPfe*fc^«f4- NPY Y5g^ft 

[0 0 3 9 ] mfcW 2 (NPY5-CH0 cAMP assay) ' 
. t bNPY Y5g«**383RS^:fcCHOjBBjaS:, 2.5mM^ y^ 

^/W^^^^^^V (SIGMAtfc) #ftT^37 < C> 20# 
- BB'^.^a^— S/aV'.UfcflK ftCI^^Jtt^SO nil NP 
YlrttL5^ v-a >U .**«10ie.|l7 

^;^=iy > (Sigmatt) ?r*Px,T30^^ V^raL-<— *: 
v'a.ytto IN HCli^JtoLTRjSSrffJhUfca;- ±t* 
20 . ^COcAMPfi^rAmersham LIFE SIENCEtt$|<DEIA kit&/B 

^b^O50%fflSffiff (IC 50 fiS) ***fc. 
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IC so (mM) 


Binding, assay 


IMr' Ya~OrlO 


i 


y5-02-B 


0.02 


1.6 


t 
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0.04 
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0.03 


2.4 


4 


2 


0.7 




4 


3 


13 




6 


5 '. 


1 . i 




6 


6 


1.9 




7 


7 . 
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1 A 


8 


8 


' i i 
Li* 


fc.V 


9 


9 




'ft A^ 


9 


10 


■ ft It 




9 


11 ; 


0.066 


' 1 A 


11 


13 


1.7 




12 


14 


- ft fift 


• A 1 


14. 


18 


n ftAA 


0.28 


15 


t9 


1 




15 


20 


1 .DO 




16 


21 






16 


22 


0.94 




. 17 


23 


6.076 


0.54 


22 


30 


0,0048 


0.012 


22 


31 


0.139 




23 


32 


0351 


3.2 


23 


33 


0.674 


.2.16 


24 


34 


0.15 




24 


35 


0.669 




25 


36 


t.73 . 




25 


37 ! 


2.11 




26 


38 


0.31 . 




26 


39 


0.177 





NPY Y5g^#l£*t LT7^ dT-x h £ LTftUB L 
.[6040]SJ»«1 

HiS^ 1 Oy5-02-B, J^S^^n— ^ x S^r7!) y 



HlfiflS 1 Oy5-02-B, SL», & * fTll^ v- 
[0 04 1] 



(51) Int. CL 7 
G12N 
C 1 2 P 
//(G 1 2 P 
C 1 2R 
(C 1 2N 
C12R 
(C 12 P 



1/14 
17/02 

7/62 

1:645) 

1/14 

1:645) 
17/02 



F I 

C12N 1/14 
C 1 2 P 17/02 



r^-r(#%). 
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